Chromosome analysis of blastocysts cultured under the diabetic condition.
Chromosomes of Slc:ICR mouse blastocysts cultured under the diabetic condition were analyzed to clarify the effect of glucose and ketone body (DL-beta-hydroxybutyric acid). In the group exposed to glucose plus ketone body or glucose alone, blastocysts showed higher incidences of chromosome abnormalities, especially numerical abnormalities such as aneuploidy and polyploidy, than in the control group (p < 0.01). The association of nucleolus organizing regions was increased in the blastocysts exposed to glucose plus ketone body, which seems to be related to the increase in numerical abnormalities. Structural abnormalities such as break and fragment were also observed, but there was no significant difference between the diabetic and nondiabetic conditions. These results from chromosome analysis of the cultured blastocysts suggest that the diabetic condition may directly cause chromosome abnormalities in early embryos, especially aneuploidies, and may thus induce duplications or deletions of genes. These chromosomal damages may disrupt the developmental programs for organogenesis and may be involved in diabetes-induced teratogenesis.